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INTRODUCTION 
It is true that the existence of life is not possible without the existence of 
plants because every aspect of life is tightened with the plants. Plants constitute a 
group of industrially important crops, which are of immense social, economic and 
commercial value, In which drought resistance plants have its own importance. 
Drought resistance plants refer to the degree to which plant is adapted to arid or 
drought condition. Drought resistance plants typically make use of either C4 
carbon fixation or crassulacean acid metabolism (CAM) to fix carbon during 
photosynthesis. They require no supplemental irrigation. They are helpful in 
drought climates to conserve water and have water use restriction. And about its 
economic and medicinal importance they may be broad in scope. As a medicinal 
context these plants are source for the treatment of a variety of ailments like 
cancer, piles, paralysis, dropsy etc. and for economic act as a source of country 
income, financial benefit to horticulture. But the problem of drought resistant 
plant has extensively studied from different points of view (Subha Rao et al. 
1948). 
In the beginning of this century, the word pathogenic agents and its 
study has taken on a more specific meaning. They drastically affect the value of 
plants by causing several diseases. Among them viruses play an important role 
which alTects ihc biomass yield and producfion of these plants in India. The 
modern concepl of word virus denotes an extremely small obligatory parasitic, 
pathogenic agents which causing severe losses, reduction in growth, yield and 
quality and reduce the economic trade etc. Outbreaks of virus disease in perennial 
crops, such as trees, are often more serious, for once a tree is infected, it will 
remain infected for life. Viruses thus are a potent threat and Hmiting factors in 
cuhivation of drought resistant medicinally and other economically important 
plants. 
Various workers have tried to assess crop losses caused by viruses in 
nionetar\ terms, fhe efforts have been made for detection, identification and 
possible management of viruses naturally occurring on various medicinal and 
aromatic plants so that their growth and yield may be enhanced and a clean and 
health) plant material may be made available to the related pharmaceutical 
companies. 
[iy considering above all, the potential of drought resistant medicinally 
important perennial plant Jatropha curcas L. is selected in the present studies to 
identify the virus causing yellowing disease. 
PLANT DESCRIPTION: 
Botanical name : Jatropha curcas 
Vernacular name Physic nut, purging nut 
1 lindi name : Ratanjyot Jangli erandi 
1 amil> : Euphorbiaceae 
Jatropha curcas (Greek: Jatros -doctor, trophe: nutrition), a drought 
resistant perennial plant referring to its medicinal use. It is well adapted for 
cultivation within the vast areas of marginal and degraded lands in semiarid and 
arid tropics Jatropha curcas the wonder plant produces seeds with an oil content 
of .•>7%.lt act as a biodiesel miracle tree to help alleviate the energy crisis and 
generate income in rural areas of developing countries. It is found to be growing 
ill many pails of the country, rugged in nature and can survive with minimum 
inputs and cas\ to propagate. It helps in increasing rural economy and self 
sustainahiliiy for agro industries (Openshawn, 2000). 
DISTRIBl TION: 
jatropha grows in tropical and subtropical regions, with cultivation limits 
al 30°N and 35°S .it also grows in lower altitudes of 0-500 metres above sea level, 
.lairopha can sur\ ive with as little as 250 to 300mm of annual rainfall and at least 
(->()() mm are needed to flower and fruit. Optimum temperatures are between 20°C 
and 28°C'.Very high temperatures can depress yields(Gour,2006).The plant is well 
adapted to conditions of high light intensity ( Jongschaap,2007). Jatropha is not 
sensitive to day length and may flower at any time of the year (Heller. 1996). It is 
not found in the more humid parts of its area of origin. Central America and 
.Mexico. Ii has been introduced to Africa and Asia and now is cultivated world-
wide. 
IVIORPHOI.OGY: 
It is a succulent shrub that sheds it leaves during the dry season, whh deep 
roots that make il well suited to semi arid conditions. It has smooth gray bark, 
which exudes whitish colour, watery latex when cut. It has large green to pale 
green leaves, allernate to sub-opposite, three to five lobed with a spiral 
phyllotaxis. The petiole length ranges between 6-23 mm. The inflorescence is 
Ibrmed in the leaf axial. Flowers formed terminally. Each inflorescence yields a 
hunch of approximately 10 or more ovoid fruits. Fruit are produced in winter 
when shrub is leafless. The seeds mature about three months after flowering. 
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SOIL: 
Acialed sands and loams of at least 45cm depth (Gour. 2006) are best for 
Jalrophii ciircus. it can thrive on the poorest stony soil and in crevices of rocks. 
Abilii\ lo grow in alkaline soils has been widely reported, but the soil pH should 
be within 6.0 lo X.0/8.5(Fact, 2006/ Jatropha is tolerant of saline irrigation water, 
although yield under these conditions is not documented (Dagar el ui. 
2006).Scasonall\ dr> climates, soil health management under Jatropha production 
would benefit from conservation agriculture practices. 
FROPA(.ATlON: 
B\ cuttings; The advantage of using cuttings is their genetic uniformil>. 
rapid establishment and early yield. Cuttings taken from the middle or lower parts 
of \eai-old branches show greater survival rates(Kaushik and 
K.umar.2()06.ciledAchten.2008).These can be inserted 10-20cm into the soil in 
shaded nurscrx beds tor bare root transplanting, planted into polythene bags or 
planted directl) into their final planting positions. Rooting takes two to three 
months. Mini cuttings may be prepared by layering cuttings horizontally in 
rooting media. Cutting the stems at the internodes and planting them into 
polythene bags for further growth in the nursery before being planted out (Gour. 
2006). 
B\ seeds: Only largest seeds should be taken from mature yellow oi' 
brt)wn iVuils and graded. Seeds should be kept well watered and will then 
germinate within 6-15 days. Seedlings may be planted out after two to three 
months. 
PLANT NITRITION: 
Juiropha ciircas having a low nutrient requirement because it is adapted 
to growing in poor soils. On wasteland in India,( Ghosh el al..2007) found 3.0 
tonnes per ha olMatropha seed cake containing 3.2%N.1.2%P205 and 1.4% KiO 
.increased \ ields significantly when applied to young plants-by+120% and 93"/i> at 
two difrerenl phmling densities. The optimum levels of inorganic fertilizers have 
scon to \ar> with age of the tree (Achten, 2008). 
Planting: .latropha is planted at densities ranging from 1100 to 2500 plants 
per ha. Yield per tree is likely to increase with wider spacing but with a decline in 
\ield per ha (Achten.2008).When .latropha is being planted as a living hedge, 
cuttings of 60-1 20cm length should be inserted between 5-25 cm apart and 20cm 
into the ground. 
Intercropping: This system helped with weed control of the plantation and 
that the growth of intercropped .latropha was better than the non-intercropped 
control. 
Seed yields: Individual tree yields are reported to range from 0.2 to 2.0 kg 
of seed annually (Openshawn, 2000) reports yields between 0.4 to 12 tonnes per 
ha. and {1 Idler. I '^ )*^ )6) reports yields between 0.1 and 8.0 tonnes per ha. 
Oil content: fhe oil content of Jatropha seed can range from 18.4-
42.3"'o( Heller. 1996) but generally lies in the range of 30-35%.The oil is almost all 
stored in the seed kernel, which has an oil content of around 50-55%)(.Iongschaap. 
2007).Depending upon soil quality and rainfall, oil can be extracted from the 
.latropha nut after 4-5 years, fhe annual nut yield ranges from 0.5 to 12 tons. 
(HEMIC AL CONSTITUENT: 
I caves contain a-amyrin. stigmasterol. campesterol, betasitosterol and its 
dcii\ali\cs. Lcaxcs contain rare C-Glucosyl-flavonoids like isovitexin and vitexin. 
Seeds conlain niono-and disaccharides like saccharose, raffinose. stachyose. 
glucose. iViiciose. galactose and oil. Largely of oleic and linoleic-acids. curcasin. 
arachidic. linoleic. myristic, oleic, palmitic, stearic acids are also reported. 
Jciiroplui ciircas contains rare natural products, for example cyclic 
peptides, which are known to be potent antibacterial, anticancer and 
inimunosuppressixe drugs. Jalrophu curcas latex consisting of nine amino acids 
as known for tlie commercially used cyclosporine. 
EC ONOrVlK AI AND MEDICINAL IMPORTANCE: 
Pounded lea\es are applied near horse's eyes to repel flies. Ashes o\~ the 
burned root are sometimes used as a salt substitute and latex to be stronglv 
inhibitor) to watermelon mosaic virus. The bark is reported to yield tannin in 
commerciallx useable quantities. The nut use as laxative and is widely known 
as a source of medicinal for treatment of a variety of ailments. The by products are 
press cake, a good organic fertilizer. 
.lalropha oil has been used for illumination and lubricating and has been 
suggested lor energetic purposes as a substitute for diesel .Oil used as domestic 
fuel for ciioking and lighting. .latropha is heralded as a tree crop for biodiesci 
production and increasing incomes of country. The seed oil can be applied to treat 
ec/ema and skin diseases and to soothe rheumatic pain (Heller, 1996).Oil has 
potential as an insecticide and also used to soften leather. 
Some scicniisis ha\c reported the virus infection causing on the Jatropha 
ciirais and ihc naturally infected plant consisted of mosaic from mild to severe, 
marked reduciii)n in leaf size, distorted leaves. Chlorotic. Necrotic areas of 
irregular shape were present between the secondary veins. 
Ilie present investigation was taken up to identify and characterize a virus causing 
yellowing disease o\'Jalropha curcas with following objectives: 
1. Mainlenaiiee of \ irus inoculums. 
2. Mechanical M\d Biological transmission. 
3. 1 lost range studies. 
4. Biophssieal properties. 
."i. l{ffecls of \ arioiis buffers at different pH levels on the infectivity of virus. 
6, I'ffecis ofdifferent molarities on the infectivity of virus. 
7. I ffecls ofdifferent |>H level on the infectivity of virus. 
K. I ffecls i)f different additives on the infectivity of virus. 
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REVIEW OF LITERATURE 
Jatropha (Jalropha curcas L.) is one of the promising and profitable agro forestry 
crop grown for its bio-diesel. Though the crop is known to suffer from infection 
by different pathogens, among them viruses are most prevalent. 
(Cook. 1931) described the occurrence of jatropha mosaic disease for the 
first time in Puerto Rico (USA). 
(Bird .1957) reported that the Jatropha gossypiifolia L. was an 
euphorbiaceous weed prevalent through out the West Indies and usually found 
affected by a jatropha mosaic disease. 
Successful graft transmission of bhendi yellow vein mosaic virus was 
reported by (Capoor and Verma, 1949) and (Uppal et al., 1940). Several workers 
tried dodder in the transmission of whitefly borne viruses. Attempts made to 
transmit yellow mosaic of Dolichos lablab (Capoor and Verma, 1950) yellow 
mosaic oW). ^gossypiifolia L. (Bird, 1957) and bhendi yellow vein mosaic (Capoor 
and Verma, 1950) by dodder were unsuccessful. 
(Bird, 1957) reported that jatropha mosaic virus disease could not be 
transmitted through seeds. The whitefly (B. tabaci) transmitted dolichos yellow 
mosaic virus (Capoor and Varma, 1950), cotton leaf curl virus (Kirpatrick, 1931) 
and bhendi yellow vein mosaic virus (Capoor and Verma, 1949; Uppal ei al.. 
1940: Costa, 1969) were not seed transmissible. 
(Bird, 1957) described the jatropha mosaic disease with typical mosaic 
symptoms reported for the first time on Jatropha gossypiifolia L. in Puerto Rico 
(USA). 
(Bird. 1957) reported that jatropha mosaic disease had been presumed to be 
caused by a virus based merely on its virus like foliar symptoms and 
transmissibility by grafting and via insects. Insect vectors are one of the source of 
natural virus transmission, they have profound effect on creating epidemics; hence 
their role in virus transmission and spread was of much concerned. 
(Bird. 1957) reported that jatropha mosaic virus disease was transmitted by 
grafting to weed species./. multifida L., J. podagrica L. and Croton lobatus L. 
(Bird. 1957) reported that jatropha mosaic virus was not transmitted by 
mechanical inoculation. Attempts were made by (Nariani, 1960) to transmit the 
MYMV disease by sap inoculation by rubbing freshly extracted sap of mosaic 
affected leaves on the healthy young seedlings of mung. However, the disease 
could not be transmitted in this manner. Similar reports were also given by 
(Ahmed and Harwoodl973), (Nair andNene, 1973). 
(Nariani. 1960) and (Ahmed and Harwood, 1973) reported that 
transmission of MYMV was successful by grafting. The grafted plants produce 
symptoms in the young auxiliary shoots below the scion in 12-15 days after 
grafting. (Nariani, 1960) found that mungbean seed does not transmit mungbean 
yellow mosaic virus. Similarly, (Bock, 1982) reported that none of the 
geminiviruses appears to be seed transmitted. Similar observations had been 
reported by (Ahmed and Harwood, 1973), (T^air and Nene, 1973), (Dhingra and 
Chenulu ,1985). (Grewal ,1988) and (Gautam ,1990).(Bock et al, 1981) reported 
a whitefly transmitted Jatropha mosaic on J. multifida L. from Kenya. The causal 
agent cassava latent virus strain- C (CLV-C) is a strain of cassavalatent virus and 
like the jatropha mosaic agent in Puerto Rico (USA) was capable of infecting 
some species belonging to the Euphorbiaceae, Convolvulaceae and Solanaceae 
(Bock el ill., 1981; Bird, 1957). The foliar symptoms induced by the causal agent 
of jatropha mosaic in Puerto Rico on J. multifida L.were almost identical to those 
incited on same host by CLV-C. 
Mosaic of./, gossypiifolia L., yellow mosaic of mungbean, yellow mosaic 
of limabean. yellow mosaic of soybean, yellow mosaic of groundnut, dolichos 
yellow vein mosaic, abutilon infectious variegation, yellow mosaic of croton, vein 
mosaic of Eclipla alba and yellow vein mosaic of Malvastrum coromandalianum 
were transmitted by grafting successfully (Debrot and Ordosgoitti, 1975; 
Muniyappa, 1980; Varma, 1963; Sudhakar Rao et al, 1980; Singh et al., 1971; 
Suteri. 1974). 
(Sastry and Singh, 1974) investigated the effect of yellow vein mosaic 
virus infection on growth and yield of okra at different stages of plant growth and 
reported that the growth of plant was very much retarded and produced very less 
number o\' leaves and fruits when infection occurred within 35 days following 
germination. The average loss due to infection was as high as 93.80 per cent when 
the plants were infected within 35 days following germination and decreased to 
83.63 and 49.36 per cent, 50 and 65 days following germination respectively. The 
average losses in the yield of okra varied from 4.35q/ha when the total quantity of 
okra produced in control plots was 75.20q/ha depending upon the time of 
infection. 
(Bird el al.. 1975) reported that distinct race of the whitefly {Beniisia 
lahaci; Aleyrodidae) transmits the jatropha mosaic virus a gemini virus disease on 
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•/. gossypiifolia in Puerto Rico (USA) in a semi persistent manner. The virus lost 
by the vector when it mouhs. 
(Meiners cl al., 1975) reported that whitefly transmitted agent originating 
in Euphorbia prunifulia was first time successfully transmitted mechanically from 
bean, but not from E. prumfolia to E. prunifolia or from E. prunifolia to bean. But 
in contrast. (Honda et al. ,1983) reported mechanical transmission of Thailand 
isolate of mungbean yellow mosaic virus and they obtained highest transmission 
rates with 0.1 M potassium or sodium phosphate buffer of pH - 7.8. 
(Hollings el al. ,1976) reported the transmission of a rod shaped East 
African whitefiy (5. tahaci) borne sweet potato mild mottle virus via dodder 
(Cuscula compesiris L.) to Calystegia sepium R. Br. Prod, successfully. 
(Bock el al., 1981) reported the whitefly transmitted jatropha mosaic virus 
disease on ./. miillifida L. from Kenya. Later the disease has also been reported on 
./. gossypiifolia L. from Central America (Bird, 1957). 
(Manjula Rao. 1985) reported that side grafting method on Jatropha curcas. 
resulted in 87-100 per cent transmission. Inoculated plants took 15-20 days to 
show the symptoms. 
1 he infected plants produced mosaic symptoms, vein thickening, laminar 
restriction and leaf enations on whitefly transmitted J. gossypiifolia L. affected by 
jatropha mosaic begomovirus (Bird and Maramorosch, 1978). Similar types of 
symptoms on ,/. multifida L. were observed in Puerto Rico (USA) (Kim et al. 
1986). The .IMV infected plants produced Similar type of symptoms within two 
weeks after inoculation with whitefly (Bemisia tabaci) (Kim et al., 1986).The 
foliar symptoms like mosaic, yellow mosaic and leaf curling symptoms induced 
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by the causal agent of jatropha mosaic in Puerto Rico (USA) on J. multifida L. 
were almost identical to those incited on the same host by cassava latent virus 
strain- C (CLV-C). At least outwardly, a causal agent of the Africa and the Puerto 
Rican Jatropha mosaic seemed to be related. 
Bhendi yellow vein mosaic virus was transmitted by whitefly B. tahacci 
and produced symptoms on bhendi within 1 0 - 1 5 days after inoculation (Singh, 
1980; Muniyappa andVeeresh, 1984; Summanwar, 1980 Ahmed, 2001). 
(Haight and Gibbs, 1983) reported that the virus infected plants have 
produced abnormal and inviable pollens. The pollens were shrunken with reduced 
size. 
(Premchand and Varma, 1983) screened the mung and urd bean cultivars 
for growth components and yield against yellow mosaic disease incidence. The 
reduction ranged from 9.6 to 38.2 per cent in height, 7 to 28.5 per cent in fresh 
weight of shoot and 4.3 to 22.1 per cent in dry weight, 25.7 per cent in 1000 seed 
weight of susceptible cultivar. The germinability of seeds was apparently 
unaffected by yellow mosaic. 
(Bisht ci ill.. 1988) taken up a study in four promising cultures PlMS-1. 
PIMS-2. PIMS- 3 and PIMS-4, to assess loss in growth components and yield 
against Mungbean yellow mosaic virus incidence under natural conditions. They 
found that average reduction in plant height and fresh plant weight was 
statistically non significant. Average reduction in number of pods was 5.90, 5.83; 
25.65 and 24.76: in 100 grain weight was 4.95, 4.85, 27.42 and 27.02 and in yield 
per plant was 6.47, 6.35, 26.07 and 25.58 per cent over healthy plants, 
respectively, in varieties PlMS-1, PlMS-2, PIMS-3 and PlMS-4. 
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(Brown and Bird, 1992) described in detail the symptoms of mosaic 
disease on common weed J. gossypiifolia L. infected with whitefly {B. tahaci) 
transmitted jatropha mosaic virus in Puerto Rico (USA). The infected plants 
exhibited foliar malformation, leaf curling, leaf enations and brilliant yellow 
mosaic symptoms. 
(Brown and Bird, 1992) studied the present historical and contemporary 
perspectives on the status of whitefly transmitted Gemini viruses in the Americas 
and the Caribbean Basin. These pathogens are considered as most numerous and 
wide spread group of whitefly transmitted viruses in the Caribbean basin and the 
Central America. The whitefly {B. tabaci) transmitted Gemini viruses are jatropha 
mosaic, bean golden mosaic. Euphorbia mosaic and Jaquemontia thamnifolia L. 
mosaic. 
(Brown el al, 1992) reported that jatropha mosaic virus, a gemini virus 
transmitted from ./. gossypiifolia L. to Passion vine {Passiflora edulis) or to ./. 
foetida by the monophagus Jatropha biotype B. tabaci. The whiteflies colonised 
Passion fruit plantation, and viruses like symptoms occurred in Passion vine 
leaves in Puerto Rico. For the first time disease symptoms were reminiscent of 
those observed previously in the indigenous weeds J. gossypiifolia L. and J. 
foetida L. infected by the whitefly transmitted jatropha mosaic virus (JMV). 
(Sarma el al. ,1995) reported that yellow vein mosaic virus infection 
reduced the chemical constituents of bhendi leaves like, chlorophyll, reducing 
sugars, phosphorus and potassium, whereas total phenol, total sugar, non-reducing 
sugar, nitrogen and protein content were increased. In green fruits, total sugars, 
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reducing sugar, non-reducing sugar, nitrogen, protein, phosphorus and potassium 
content were decreased by virus infection. 
(Dantre el ul. ,1996) put efforts to transmit soybean yellow mosaic caused 
by mungbean yellow mosaic virus (MYMV) by inoculating sap, aphids and 
whitetlies on different plant species viz., Vigna mungo, Vigna sinensis, Lagenaria 
[.euccmtha. Ciiciirhita moschata, Dolichos lablab, Chenopodium amranticolor, 
Nicoiicma glutinosa, Nicotiana tabac^um, Datura stramonium, Gomphrena 
glohosa, Ca^la lora. and Xanthium strumarium. The virus did not produce any 
symptoms on inoculated leaves of above species. 
(Thind el al., 1996) also recorded reduction in the amount of reducing 
sugars, nonreducing sugars, total sugars, starch and total chlorophyll in the plants 
infected with yellow mosaic virus as compared to healthy plants, while the in total 
phenols, ribonucleic acid (RNA), Fe, Mn and Cu due to virus infection. 
(Banerjee and Kalloo, 1998) recorded high phenol and high crude protein 
content in highly resistant Lycopersicon esculentum f. sp. glabratum B6013 and 
resistant L. pimpinellifolium A1921 lines to tomato leaf curl virus as compared to 
susceptible varieties. The susceptible varieties also had lower amount of reducing 
sugars and higher amount of non-reducing sugars which was reverse in resistant 
lines. 
(Brown el al., 1999) reported that JMV was transmitted from ./. 
gossypiifolia to Passionvine {Passiflora edulis) or to J. foetida by the 
monophagous Jalropha biotype Bemisia tabaci, but not by the B biotype. 
However, transmission of JMV to Passionvine occurred via the Jatropha race only 
when whitethes were allowed to move freely between JMV source plants and P. 
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edulis test plants, but not when the vector was forced to feed exclusively on non 
.latropha plants. In contrast, the B biotype was capable of transmitting Passifloru 
Virus (PV) from P. edulis to P. edulis, whereas the Jatropha biotype was not. 
These results suggest that the Jatropha biotype might be responsible for the 
primary mobilization of JMV from J. gossypiifolia L. to P. edulis plantations, 
while the B biotype was involved exclusively in secondary spread of inoculum 
within the plantation. 
(Brown ct al., 1999) reported that jatropha mosaic disease was 
experimentally infected to susceptible species like J. gossypiifolia, J. multifida L., 
./. podagrica L., Croton lohatus L., Jacquemontia thamnifolia L. and Phaseolus 
vulgaris. 
(Bhagat ,1999) carried out the quantitative assessment of growth and yield 
parameters of bhendi against bhendi yellow vein mosaic virus (BYVMV) 
incidence in tolerant, susceptible and highly susceptible cultivars viz., Parbhani 
kranti. Vaishali vadhu and Pusa sawani, respectively. Yield and other attributes 
such as number of fruits per plant, number of leaves, plant height, length girth and 
fruits weight were found less affected in the resistant cultivar, Parbhani kranti 
compared to Vaishali vadhu (susceptible) and Pusa sawani (highly susceptible) 
cultivars. 
(Ahmed. 2001) recorded reduction in plant height (44.43 cm, 61.55 cm 
and 71.40 cm), fruits per plant (5.0, 8.3 and 14.0) and fruit size (6.39 x 0.87 cm. 
8.46 x 1.28 cm and 11.34 x 1.5 cm) when bhendi plants were infected at different 
stages (35, 45 and 55 days after planting) by yellow vein mosaic virus, as 
compared to healthy. 
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(Raghavendra ,2002) reported post infection decrease in reducing sugars 
(30.67%). non-reducing sugars (34.95%) and total sugars (33.19%), but there was 
an increase in phenols (34.21%) in the plants infected with tomato leaf curl virus. 
(Smith, el al, 2005) reported incidence of a mosaic disease in Jatropha 
cur COS L. from eastern Uttar Pradesh. The symptoms consisted of mosaic from 
mild to severe, marked reduction in leaf size, rolling of leaf margins and 
puckering of leaf surface. Chlorotic areas of irregular shape were present between 
the secondary veins. Transmission tests were conducted with seeds collected from 
diseased plants. The disease was also transmitted by cleft graft in new shoots 
showing typical symptoms of the disease, thus fconfirming its viral nature. 
Attempts to Dodder (Cuscutta sp.) and white-flies had been failed. 
(Raj et al.. 2008) reported cucumber mosaic virus on Jatropha cucas in 
India. Severe mosaic disease accompained by yellow spots was noticed on 15% of 
Jatropha ciircas growing in experimental plots of NBRI, Lucknow. Gel diffusion 
tests were performed with antiserum to Cucumber mosaic virus (CMV), Tobacco 
ringspot virus and chrysanthemum virus B (PVAS - 24 2a, PVAS -157, and 
PVAS-349. respectively; ATCC, Manassas,VA). Phylogenetic analysis showed 
that the Jalropha curcas isolate was more closely related to Indian isolates of 
CMV belonging to subgroup lb. 
(Raj ct a/.. 2008) reported first molecular identification of a Begomovirus 
in India that is closely related to Cassava mosaic virus and causes stunting of 
Jalropha curcas L. The begomovirus possessed highest identities and closet 
relationships with Indian and Sri Lankan cassava mosaic virus isolates. The 
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natural occurrence of a mosaic disease was noticed on Jatropha curcas growing in 
experimental plots of the NBRI, Lucknow, India in the years 2006 and 2007. 
(Latha el al.. 2009) first report on Lasiodiplodia theohromae (Pat.) and 
Physic nut {.Jalropha curcas L.) in India. The symptoms observed were yellowing, 
drooping and shedding of leaves, blackening and decaying of the collar region of 
the stem and rotting of the roots. 
(Sidhu el al, 2010) reported that alterations in anatomic structures sap 
translocation and metabolic profiles in Jatropha curcas L. infected jatropha 
mosaic virus had been investigated using MRI and HR-MAS NMR Spectroscopy. 
The spectroscopic analysis indicated that viral infection altered the plant 
metabolism.JMV infected plant showed higher rate of respiration and lower level 
of glucose and sucrose which showed that decreased translocation of 
photosynthates from leaves to stem which was caused by hyperplasia caused by 
.IMV. 
(Gao el al.. 2010) reported a new strain of Indian cassava mosaic virus on 
the Jatropha curcas causing mosaic disease. They reported that the complete 
nucleotide sequences of a Jatropha virus isolated from Dharwad, southern India. 
Agrofiltration of the two cloned viral DNA components produced systemic 
infection and typical symptoms in Jatropha curcas, thereby fulfilling Koch' 
postulates. 
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MATERIAL AND METHODS 
1. MAINTENANCE OF VIRUS INOCULUMS: 
i) Raising of test plants: 
All the plants were grown in clay pots 4" and 6" diameters, filled with a 
mixture of soil, sand and compost in a ratio of 2: 1: l.The soil mixture was 
sterilized by autoclaving for one hour at a pressure of 20 lbs per square inch. The 
clay pots were sterilized by rinsing in 4% formalin solution and the soil mixture 
autoclaved 24 hours earlier and sieved before use. 
Seeds were sown in 12" clay pots for raising seedlings except for plants belonging 
to cucurbitaceae and leguminosae which were raised singly by direct sowing in 
clay pots .Seedlings were transplanted in clay pots of 4" and 6" diameter at 2-3 
leaf stage, when they were about 2 weeks old. 
For inoculations the plants were used two weeks after transplantation. All the 
plants were kept in an insect proof glass house, 
ii) Virus culture: 
Young leaves of naturally infected plant of Jatropha curcas showing 
symptoms of yellowing were macerated using mortar and pestle(with 
simultaneous addition of O.IM phosphate buffer (pH 7.0 ).The macerate was 
filtered through double layered cheese cloth. Attempts of single lesion 
inoculations were made to maintain a pure virus culture on suitable propagation 
host 4-5 leaf stage. Inoculations were made by weekly mechanical inoculation 
onto healthy plants of propagation host to increase culture. Periodic checks were 
made on assay host, Jatropha curcas to ensure biological purity of the virus. 
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iii) Source of inoculums: 
Young leaves of propagation host was used as a source of inoculums, 
prepared by macerating them in a mortar with pestle in O.IM phosphate buffer 
(pH 7.0 ).For each gram of infected leaves of 2ml of buffer was used and the 
macerate was filtered through double layered cheese cloth. The sap thus obtained 
was used as standard inoculums (SI). 
2. TRANSMISSION: 
2.1 Mechanical: 
The fully expanded leaves of the plants to be inoculated would be dusted 
uniformly with carborundum 500 mesh as an abrasive and the standard inoculums 
would be applied gently but firmly on the upper surface of leaves with the help of 
forefinger by keeping the other hand beneath the leaf to be inoculated .The 
inoculated leaves would be rinsed gentle stream of water before the inoculums on 
the surface of leaves dried up. If the rate of transmission was not promising, some 
chemical would be mixed with inoculums so as to enhance the rate of 
transmission. Additive in the inoculums would include sodium sulphite, 
ethylenediamine-tetra-acetic acid either alone or in various possible combinations 
if needed. 
2.2 Biological; 
Attempts would be made to find out the vector/s of viruses in the field, 
transmission by insects, soil, dodder {Cuscuta spp.), seeds and graft would be 
studied. 
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2.2.1: Insect transmission: 
2.2.1 (a) Transmission by Aphids: 
Adult aphids found transmitting the disease during preliminary 
investigations were used to study virus vector relationship (non-persistent, semi-
persistent or persistent). 
2.2.1 (b) Raising of virus free aphids: 
Viviparous adults were starved for 2, 4, 6 and S"^  at room temperature in a 
petridish and then placed upon a detached leaf of an appropriate healthy host in a 
petridish. The atmosphere inside the petridish was humid by covering the inner 
surface of the petridish with wet filter paper. Newly borne nymphs were 
transferred to a fresh and healthy test plant. The aphid colonies thus developed 
were used as healthy colonies of the virus free aphids. The aphids from one plant 
to other were transferred with help of moistened tip of camel's hair brush type A 
,No.l.Colonies of virus free aphids were raised on suitable host plant in cages 
having wooden frames. The top and the two sides of the cage were closed by glass 
and the remaining sides were closed by wire gauze. A fluorescent tube was fixed 
in the cage to keep the aphids under long day conditions to get the apterous 
(wingless) aphids. The plants were kept on a zinc-tray and the bottom of the tray 
was covered with a layer of moist sand to prevent the passing of the aphids 
through chicks between the tray and the rim of the cage. 
2.2.1 (c) Mode of transmission: 
To establish the mode of transmission following procedure would be adopted: 
Non - persistent: 
Pre-acquisition starvation period -1 to 2h. 
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Acquisition access period-2 to 5 min. 
Inoculation access period-24hr. 
Number of aphids/ plant-10 
The nymphs were starved for 1-2 hr in a petridish having the inner surface 
covered with a wet piece of filter paper before an acquisition access period of 2 to 
5 min on the leaf of the diseased plant. After allowing acquisition feeding time, 
the nymphs in batches of 10 were transferred to each healthy seedling and the 
plants were covered with Leztz cages for an inoculation access period of 24 hr, the 
nymphs after the end of inoculation access period were killed by spraying with 
0.02 % cypermethrine (insecticide) and the plants were kept in an insect proof 
glasshouse for the development of symptoms. Back inoculations for each plant 
were made to an appropriate local lesion host, i.e., Chenopodium amaranticolor, 
Vi^na im^uiculala. Chenopodium murale. 
Persistant 
Acquisition access period - 24 hr 
Inoculation access period - 48 hr 
Number of aphids / plant-10 
The virus free aphids, without subjecting them to starvation were allowed 
24 hr acquisition feeding time on diseased leaves. After the completion of 
acquisition feeding. 10 aphids were transferred to each test plant where they were 
given an inoculation feeding period .Aphids were killed by spraying an insecticide 
( cypermethrine 0.02% solution).The test plants were kept in an insect proof 
glasshouse to observe the development of symptoms . Back inoculations from the 
plants on which aphids were given inoculation feedings were made on a local 
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lesion host. i.e.. Chenopodium amaranticolor, Vigna unguiculata, Chenopodium 
muralc. 
2.2.2 Transmission by white-flies: 
a) Source of virus free white-flies: 
White Hies {Bemisia labaci Genn.) collected from field were caged on a 
healthy plant of Nicotiana glutinosa for egg laying. After 10 days the adults were 
removed from the cage. New born whitefly adults developing after 7-8 days were 
allowed further multiplication. Insect colonies so raised were virus free and used 
for transmission studies. 
b) Handling of white-flies: 
rhc method described by (Rathi and Nene, 1974) was used for handling of 
white - flies. 
c) Transmission: 
Non - viruliferous white flies were allowed acquisition and inoculation 
access period of 24 hr each on diseased and healthy plants respectively. 
Cypermethrine (0.02%) was sprayed to kill the white-flies after inoculation .The 
test plants were kept for observation of symptoms. 
2.2.3 Dodder: 
Seeds of dodder {Cuscuta reflexa Roxb. and Cuscuta. chinensis Lam.) 
were germinated on moist filter paper placed in petridish and then transferred in 
4" clay pots, sterilized with formalin (4%) and containing sterilized soil mixture. 
When the dodder plants were about 6"long, they were trained on a suitable host 
plant susceptible to the virus and the host plants (on which the dodder was trained) 
were inoculated after week. When the dodder had been established on inoculated 
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plant, a healthy test plant in another pot was placed near top (having inoculated 
plant with dodder established on it) and the tips of the branches of dodder were 
detached, placed in the axil of the healthy test plant and allowed to establish there. 
The plants were left as such for about 2 months to develop the symptoms. Back 
inoculations were made on Chenopodium amaranticolor, Vigna unguiculalu to 
confirm the presence of virus. 
2.2.4 Soil transmission: 
Soil around the naturally infected plants was collected from the field and 
sieved to remove roots and debris etc. Such soil was divided into two parts. One 
part was filled in gunny bag and was autoclaved at 151bs / inch for one hour and 
the other part of soil was left as such and was filled in pots. Healthy seedlings 
were sown in pots containing sterilized and unsterilized soil. Plants of both the 
sets were kept for the observation of symptoms in an insect proof glass house. The 
presence of virus was confirmed by making back inoculations on the test plants. 
2.2.5 Seed transmission: 
To determine seed transmission of the virus, experiments were carried out 
as follows: 
a) Sowing on method : 
Seeds were collected from infected and healthy plants and were grown in 
autoclaved soil in an insect proof glass house. After seedling emergence, the 
plants were observed till 5-6 weeks and were sprayed with 0.02% cypermethrine, 
an insecticide at weekly intervals to prevent infestation. 
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b) Infectivity lest method: 
Leaf tissues of such plants (grown as above) were macerated in O.IM 
phosphate buffer and the sap obtained was inoculated manually local lesion host, 
I'i^na imguiculaiLK Chenopodium amaranticolor to ascertain the presence of virus 
in them. 
2.2.6 Graft: 
Attempts will be made for side wedge grafting. Infected scions will be 
grafted on healthy stock and kept under appropriate light and humidity condition 
to allow successful union which was necessary for transmission. 
3. HOST RANGE STUDIES: 
Several species of plants, belonging to different families would be 
screened for the susceptibility to the Jatropha curcas plants. Standard inoculums 
would be used for the inoculation of plants. At a time at least 5 plants of each 
species would be inoculated and the same number would be kept as a control. 
Plant at 5-6 leaf stage would be used and all the fully expanded leaves would be 
inoculated. The inoculated plant will be observed up to two months for the 
development of symptoms. The time sequence and severity of the symptoms 
would be noted. Inoculated plants exhibiting no symptom would be kept for about 
8 weeks for observation. Back inoculation would be made to a test plants from all 
the inoculated plants. 
a) Virus vector relationship: 
In order to determine the relationship between the virus and the vector, the 
method would depend on the type of the vector group involved in transmission. 
However, in general the variability's including number of insect per plant. 
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different pre-acquisition starvation periods, varying acquisition and the 
inoculation access periods would be worked out along with effect of moulting of 
insect on various retention and latent periods in the vector. 
b) Virus concentration in different parts of the host: 
To determine the virus concentration in different parts of the host plant. 
10-15 days earlier inoculated plants would be uprooted carefully and washed. The 
plants would be blotter dried. Root, stem and leaf tissue would be cut separately 
into pieces. Equal amount of root, stem and leaf tissue would be macerated 
separately in mortar and pestle using a suitable buffer. Sap obtained from each 
sample would be inoculated separately on a local lesion host using method of 
inoculation. 
c) Selection of suitable propagation host and an assay host: 
To find out a suitable propagation host several plants, susceptible to the 
virus would be inoculated and showing most prominent symptom would be 
selected. A plant exhibiting following characters would be selected. 
i) Rapid seed germination and fast growth. 
ii) Short incubation period of the virus. 
iii) Peak concentration of the virus within the short period after inoculation. 
iv) Absence of virus inhibitors, 
a. More yield of infected tissue with good virus concentration. 
Assay of virus would be carried on a local lesion host. To search out a 
local lesion several commonly used plants would be tested. However, in case of 
non-availability of a local lesion host, assay tests of the virus would be carried out 
on a systemic host. 
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4. BIOPHYSICAL PROPERTIES: 
To determine the dilution end point, thermal inactivation point and 
longevity in vilro. methods described by (Noordam, 1973) would be employed. 
4.1) Dilution end point (DEP): 
By adding suitable buffer, tenfold dilutions (10"'- 10"^  ...10"', lO"*^ ) would 
be made of the sap obtained from the infected leaves of propagation host after 
homogenizing them in a mortar pestle. Each sample would be inoculated on the 
leaves of the local lesion host following the usual method of sap inoculation. In 
this way the dilution at which virus loses its infectivity would be determined. 
4.2) Thermal inactivation point (TIP): 
The sap obtained by the same method mentioned above, would be divided 
into 8 aliquots of 5ml each and kept in glass vials. The glass vials would be held 
in a water bath in such a way that the sap level in the vial is below the water in the 
bath. The different aliquots would be heated at 40,45,50° 70,75°Cfor ten 
minutes and cooled under running tap water, immediately after heating. Each 
heated aliquot would be inoculated on the leaves of a local lesion host. One 
aliquot would be left at room temperature would also be inoculated and would be 
served as control. 
4.3) Longivity in vitro (LW): 
In sap: The infected leaves of the propagation host would be homogenised 
in a mortar pestle, while using a suitable buffer and the homogenate would be 
filtered through two layer of cheese cloth and the sap thus obtained, would be kept 
at room temperature (25±5°) and the other in a refrigerator (4°C).After every 6"^  
interval for room temperature and a week for 4°C, a small amount of the sap 
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would be taken and inoculated on the leaves of local lesion host. The process 
would be counted on the inoculated leaves for each interval and the time after 
which virus loses its infectivity would be recorded. 
5. EFFECTS OF VARIOUS BUFFERS AT DIFFERENT pH LEVELS ON 
THE INFECTIVITY OF VIRUS: 
Various buffers (Phosphate, Borate, Citrate and Acetate) at different pH 
and molarities be used and tested to find out the most suitable one in virus 
infectivity was retained maximum. Young infected leaves would be macerated in 
a mortar with pestle using a buffer (O.IM or any above mentioned) as extraction 
medium. The sap obtained after filtrating it through double layered cheese cloth 
would be inoculated on the leaves of local lesion host following the usual method 
of inoculation. All the buffers would be tested in the same way, and a buffer at 
molarities in which virus infectivity was higher would be selected and used 
regularly as an extraction medium for the virus being used. 
6. EFFECTS OF DIFFERENT MOLARITIES ON THE INFECTIVITY OF 
VIRUS: 
Different molarifies IM, 0.5M, O.IM, O.OIM, 0.02M, and 0.05M of the 
same buffer were used at a particular pH, to assess their suitability for extraction. 
7. EFFECTS OF DIFFERENT pH LEVEL ON THE INFECTIVITY OF 
VIRUS: 
Sap expressed by the inoculated Jatropha curcas L. plant was divided and 
kept in separated beakers. pH was adjusted by addition of O.IM NaOH and HCl. 
Five plants of C. amaranticolor ,Vigna unguiculata were used for inoculating 
with different pH value having the same molarity O.IM of the phosphate buffer. 
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I'he plants were kept and the local lesions were counted after 5-6 days of 
inoculation. 
8. EFFECTS OF DIFFERENT ADDITIVES ON THE INFECTIVITY OF 
VIRUS: 
Sodium sulphite, Ethylenediamine tetraacetic acid (EDTA) were added to 
the inoculum to llnd out the effect of virus infectivity. These additives were added 
either alone or in combination with others. 
9. PURIFICATION: 
After selecting a suitable buffer, a propagation host (s), an assay host(s) 
and biophysical properties, attempts will be made to purify the virus under 
consideration. 
9.1 Clarification of sap: 
The infected leaves of the propagation host will be macerated by usual and 
suitable method and macerate will be passed through a double layered cheese 
cloth. The sap thus obtained will be given a low speed centrifugation at 5000g for 
10 minutes. The supernatant (Sap) will be subjected to various clarification 
procedures. 
9.1 (a) Celite and charcoal: 
Celite and activated charcoal will be mixed with sap at the rate of 5g per 
100 ml. either separately or in combination. When both are to be used 5g of 
activated charcoal will be mixed with 100 ml of sap and after 30sec. Stirring 5g 
celite will be added. Shaking will be continued for another half minute. The 
absorbent will be removed by the following methods. 
i) Centrifugation at 2,000 rpm for 5 minutes. 
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ii) Filteration through Buchner funnel paper supported by a 2-3 mm thick 
ceHte pad and filter paper (Whatman No 1) 
iii) Filteration through a filter (Whatman No 1) only in a Bucher funnel. 
(b) Organic solvent: 
Organic solvents (butanol, ethylalchohal, chloroform, carbon tetrachloride 
and di-ethyl ether) either separately or in combination such as (chloroform-
butanol) will be used in two ways for the removal of the extraneous plant material 
from the infected tissue, 
i) By macerating the infected tissue by using a mixture of suitable buffer and 
organic solvents, 
ii) By adding requisite amount of solvent in crude sap obtained after macerating 
the infected tissue in buffer and filtering through two layers of cheese cloth. 
The mixture will be incubated for 30 minutes and then centrifuged at 5,000 
g for 15 minutes. The aqueous layers will be separated. The effect of solvent on 
the virus infectivity will be tested by assaying the aqueous layer for active virus 
content on a local lesion host. 
c) Calcium phosphate gel: 
The gel will be prepared by mixing O.IM sodium di-basic hydrogen 
phosphate (Na2HP04.2H20) and O.IM calcium chloride (CaCb) in equal volume. 
The mixture after continuous stirring for 15 minutes will be allowed to settle. 
Then the supernatant will be decanted to the remaining precipitate double distilled 
water will be added and the resuspended precipitate will be again be allowed to 
settle down. In this way precipitate (gel) will be washed 15-20 times to assure the 
removal of chloride ions (Cf).Ultimately it will be equilibrated with phosphate 
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buffer (0.1 M pH - 7.0).Such freshly prepared gel will be mixed sap obtained after 
low speed (S.OOOg for 10 minutes) centrifugation of the crude sap, stirred 
vigorously and centrifuged for 5 minutes at 5000g.The clear supernatant will be 
assayed for virus activity on local lesion host. 
d) Silver nitrate: 
Different volumes of 1% silver nitrate solution will be added drop by drop 
to the standard inoculums (1/5) and stirred simultaneously. The mixture will be 
left at room temperature for 30 minutes and thereafter, centrifuged at 5,000 for 15 
minutes. The supernatant thus obtained would be bio-assayed on local lesion hosts 
for virus infectivity. 
Out of clarification methods described above, one will be standardized and 
used as clarification method in the purification of the virus being studied. 
9.2 Concentration of virus: 
The sap obtained after clarification treatment as described above will be 
used for concentration of virus by the following methods. 
a) Differential centrifugation : 
The ultracentrifugation will be worked out in model L7-80.Back.man 
preparative ultracentrifuge using rotor type 50.Normally high speed centrifugation 
will be done at 50.000g unless otherwise stated. The pellet, thus obtained will be 
dissolved in a suitable buffer. Low speed centrifugation will be performed at 
10.000 in a Remi T-24 centrifuge or any other same type of centrifuge. The 
number of cycles and the time of centrifugation at different rpm will be carried out 
keeping in view the stability of the virus and its sedimentation. Activity of 
different samples in supernatant and the pellet will be assayed on local lesion host. 
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b) Precipitation : 
i) Polyethylene glycol (PEG): 
Polyethylene glycol 6,000 will be used for precipitating the virus in 
clarified virus sap. Precipitation of the virus will be tied with 2, 4, 6,8,10 and 12 
% PEG separateh'. In every case, the variation in salt (NaCl) concentration and its 
impact on precipitation of the virus will be standardized. After the addition of 
requisite quantity of PEG and NaCl to the clarified sap, the mixture will be stirred 
on a magnetic stirrer till both (PEG and NaCl) are dissolved completely and kept 
in a refrigerator at 4°C to 8°C for 6hr to allow complete precipitation, 
ii) Ammonium sulphate: 
Different quantities (10-40%) of ammonium sulphate (NH4)2S04 (w/v) 
will be added to clarified sap (1/1).The mixture will be stirred at 8±2°C in an ice 
bucket till the (NH4)2S04 crystals are dissolved completely. The mixture will then 
be incubated at 4±1°C for 2 hrs and centrifuged at 5,000g for 15 minute, to collect 
the precipitate. 
The pellet thus obtained by PEG and (NH4)2S04 precipitation will be 
dissolved separately in a suitable buffer and re-centrifuged at 5,000 for 5 minutes. 
Supernatant thus obtained will be assayed on local lesion host. 
10. FURTHER PURIFICATION BY DENSITY GRADIENT 
CENTRIFUGATION: 
Concentrated virus samples obtained by the methods described above will 
be subjected to further purification using density gradient centrifugation. (Brakke, 
1951. 1960). 
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Linear sucrose gradient columns will be prepared by layering 7,7,7 and 
4ml of 0.01 M phosphate buffer (pH 7.0) having 400,300,200 and 100 mg sucrose 
per ml .respectively, in a 1x3" tube. The sucrose solutions of different 
concentrations will be layered using a pipette with a broad orifice. 
The heaviest solution will be layered 1^ ' and the solutions of decreasing 
concentration will be layered on the top of each other. The column will be used 
after standing for 24hr in a refrigerator usually 2ml of the virus preparation will be 
tloated on the top of the column and the column will be centrifuged immediately 
after floating the virus preparation to avoid droplet sedimentation. The column 
will be centrifuged in SW-25.1 rotor in L7-80 preparative ultracentrifuge. The 
acceleration upto a few hundred rpm will be made gradually. The tubes will be 
centrifuged for 2'/2-4hrs.After centrifugation the tubes will be examined in a dark 
room by projecting a beam of light down the tube from the top. The virus zone 
scattering the light will be removed from the tube by 20 gauze 10 cm long needle 
bent twice at right angles and attached to a hypodermic syringe. 
11. UV-SPECTROPHOTOMETRY: 
The virus preparation will be examined in Beckmann DU-2 model 
ultraviolet absorption spectrophotometer to evaluate the different methods of 
purification and to ascertain the purity of virus isolated. 
Ultraviolet radiations are absorbed in a characteristic manner by the virus 
(nucleo-protein) containing solutions. Absorbance of samples will be studied in 
UV-range (230-320 nm) and graphs will be plotted. Values at Amax/min.A28o/26o 
and A26o/2S() will be calculated to the approximate percentage of nucleic acid. 
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12. ELECTRON MICROSCOPY: 
Shape and size of virus particles will be studied in electron microscope. 
12.1 Leaf dip method: 
Method described by (Brandes , 1964) will be followed for leaf dip 
preparations. One drop each of 2% potassium phosphotungstic acid (PTA) and 
uranyl acetate will be placed separately on several formvar coated copper grids 
having carbon backing. The freshly cut ends of infected leaves will be dipped in 
the drop for 2-4 seconds. Such grid will be allowed to dry for sometimes and 
thereafter examined under electron microscope at various magnifications. 
12.2 Procedure with purified virus preparation: 
A small droplet of purified virus preparation will be placed on formvar 
coated copper grids having carbon backing, then a small drop of suitable stain 
(either PTA or uranyl acetate) will be added to the virus suspension. The excess 
fluid will be absorbed with a small piece of filter paper leaving a very thin film of 
fluid on the grids, which will be dried at room temperature. Such grids will be 
examined under electron microscope. 
13. SEROLOGY: 
Specific antigen and antibody reaction is one of useful techniques either 
for assigning the virus to a particular group or to differentiate it at the strain level. 
Antisera to the virus under consideration will be prepared for the identification of 
the virus as well as for testing the latent infection in certain hosts. Besides, it 
would also be useful for ascertaining the seed transmissible nature of the virus 
through routine serological methods or by enzyme linked immune-sorbent assay 
(ELISA). 
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13.1Raising of antisera: 
Young healthy rabbits, approximately 31bs in weight will be used for the 
production of antisera. The purified or partially purified virus will be used as 
antigen. 
To work out the effect of injection on the formation of antibodies as well 
as titre of the antiserum, antigen (virus preparation) will be injected intravenously 
or intramuscularly or in both ways. The antigens will be administered 
intravenously through the marginal ear vein of the rabbit using a clinical syringe 
with a fine needle. Five to seven weekly injections of virus preparation of 2ml 
.Each will be administered intravenously through marginal vein of the ear. For 
intramuscular injections, antigens will be emulsified with an equal volume of 
Freund's incomplete adjuvant. The injections of the virus adjuvant mixture of 3ml 
each at interval of 2 weeks will be administered intramuscularly in thigh of the 
same rabbit which has been given intravenous injections at antigens. 
Test bleedings will be made several times from the ear of the rabbit at 
different intervals the administration of last intramuscular injection to check the 
antibody titre in serum. After the titre has reached its maximum, the immunized 
rabbits will be finally bled by giving a sharp incision on the marginal vein of the 
ear. which has not been used for injecting the antigen. About 10-15 ml of the 
blood will be collected and allowed to clot at room temperature (25±5°C) for 2 hrs 
and kept overnight in a refrigerator. Serum containing antibodies (antiserum) will 
thereafter be separated and centrifuged at 1,000 rpm for 5 minutes to remove 
fibrin, blood cells etc. The straw yellow coloured antiserum will be collected and 
stored for serological studies. 
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To identily the virus under investigation upto group or strain level, the 
Ouchterlony double diffusion test (Ouchterlony, 1962) and other serological test 
will be formed. 
13.2 Ouchterlony double-diffusion test: 
One percent agar will be prepared in 0.85% saline containing 0.1-0.2% 
sodium azide. Suitable amount of agar will be poured into sterilized petridishes so 
as to get a2-3 mm thick agar bed. Using a cork borer,5 mm diameter well will be 
removed by aspiration. The distance between two wells will be kept 5mm apart. 
The central well will be filled with antiserum. The remaining well will be loaded 
with various dilutions of antigens made in physiological saline (0.85% NaCl 
solution) and the clarified sap from healthy plant. Such treated petridishes will be 
incubated at room temperature and observed for formation of precipitation lines. 
13.3 Precipitation in tubes: 
Equal proportions of antisera and antigen after making 2 fold dilutions in 
0.08% will be mixed together in serological tubes (6x1) cm and incubated at 37°C 
in a water bath. The formation of precipitate and its intensity will be observed 
using a magnifying lens. 
13.4 ELISA (Enzyme Linked Immune Sorbent Assay): 
Direct antigen coating ELISA (DAC - ELISA) will be performed using 
virus antisera. The basic technique will be same as described by (Clark and 
Adams. 1977).It is used for assaying either a competitive or a double antibody 
method and for assaying a specific antibody (Ab) molecule by an indirect method. 
Here through this method we measure Ab levels. 
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The putative antiserum will be reacted with specific Ag attached to solid 
phase. Only specific antibody (Ab ) molecule bind to the antigen (Ag) and all 
other material will be washed away. Exposure of this complex to enzyme labelled 
anti-lg Ab result in binding of specific antibody of specific antibody molecule 
absorbed from the original serum. The complex will be washed and the substrate 
of the enzyme will be added, resulting in the activity proportional to the amount of 
specific antibody in the original serum. Few enzymes like. Horse radish-
peroxidase (HRPO) or alkaline phosphatise will be used to label antibodies. 
Procedure: 
1. FirstlOO \x\ of antigen (|j.g) in carbonate buffer pH 9.6 will be coated in each 
well of micro FXISA plates. 
2. Plates will be inoculated at 37°C overnight in a humid chamber. 
3. Wells will be blocked by lOO i^g of 1% BSA or non fat dried milk (5%) in 
carbonate bicarbonate buffer in each well for 6hrs at 37°C in a humid 
chamber. 
4. Wells will be washed with Tween-TBS and incubate lOOfal of antiserum in 
each well for 6hrs. 
5. Well will be washed extensively with Tween-TBS to remove unbound 
antigens (virion particles) and then 100 i^l of antisera enzyme conjugate will 
be added to each well. 
6. The plate will be incubated for 1 hr at 37°C. 
7. Well will be washed with Tween-TBS and 100 \x\ of substrate. Then we wait 
till the colour develops. 
Lastly, absorbance will be measured at 450 nm in ELISA reader. (Bio 
Med. USA) 
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14. ISOLATION OF NUCLEIC ACID: 
Phenol detergent method will be used to isolate the nucleic acid of viruses. 
To a 2.5 ml of purified virus preparation will be added 0.05 ml of 6% sodium 
dodecyl sulphate and 2.5 ml of water saturated phenol the phenol used will be 
redistilled and stored at 10°C after adding distilled water. The mixture will be 
stirred in a glass tube on a magnetic stirrer for 10 minute and then centrifuged for 
5minutes at 3000 rpm in a clinical centrifuge. The mixture will separate into two 
layers, the upper aqueous layer and the lower phenol layer containing sodium 
dodecyl sulphate. The top aqueous layer will be drawn with a pipette. To the 
lower phase 2.5ml of 0.1 M phosphate buffer (pH 7.0) will be added and stirred for 
10 minutes and then centrifuged for 5 minutes at 3,000 rpm. The aqueous phase 
will be drawn off and pooled together with the aqueous phase obtained at previous 
step and stirred for 10 minutes with an equal volume of phenol followed by 
centrifugation. The aqueous phase will be extracted once more with half the 
volume of phenol. Traces of phenol will be removed from the aqueous phase by 
extraction with ether. The nucleic acid will be precipitated by the addition of 2 ml 
of ice cold et^ anol to the solution. The precipitate will be pelleted out by 
centrifugation for 15 minutes at 7500 rpm. The pellet will be suspended in O.IM 
phosphate buffer(|)H 7.0) and centrifuged for 15 minutes at 10,000 rpm to remove 
any insoluble material present in the precipitation , and supernatant thus obtained 
will be tested for infectivity and type (RNA or DNA) of nucleic acid. 
14.1 Infectivity of viral nucleic acid: 
The infectivity of viral nucleic acid will be assayed inoculating the nucleic 
acid will be preparation on local lesion host. Several dilutions of nucleic acid 
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preparation will be made and inoculated on the local lesions developed will be 
compared with corresponding dilutions of the virus preparation. 
14.2 Type of nucleic acid: 
It is well known that RNA and DNA differ in their chemical composition 
with respect to the base and sugar involved in their composition. RNAs are known 
to contain ribose sugar and uracil base (other three bases being adenine, cytosine 
and guanine) while DNAs contain thymine (other three bases are same as in case 
of RNA) and deoxyribose sugar. 
Thus, test will be performed to study the type of sugar. Diphenylamine test 
for deoxyribose or orcinal test for ribose sugar will be used for ascertaining the 
type of nucleic acid in virus under investigation. 
15. STUDIES ON PROTEINS OF VIRIONS: 
Attempts will be made, while using standard methods to determine the 
approximate molecular weight of proteins associated with the virions. 
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RESULTS 
1) NATURAL SYMPTOMS: 
Naturally infected plants of Jatropha {Jatropha curcas L.) showed mosaic 
symptoms, vein thickening and distorted leaves .At advanced stage of infection, 
the infected plants showed reduction in leaf size and stunted vegetative growth of 
plant(FiglC) and yellowing of leaves (Fig 3 A). 
2) TRANSMISSION: 
a) By Sap: 
The virus causing severe yellowing of leaves symptoms in Jatropha 
curcas was readily transmitted by sap prepared in O.IM phosphate buffer pH 7.0 
from .latropha to .Iatropha,f^/g/7a unguiculata, Momordica charantia, Lycopersicon 
esculenlum and various other hosts. The transmission of the disease, using 
carborundum (500 mesh) as an abrasive was 50-60% by sap. 
b) By Aphids: In transmission studies the healthy colonies of aphids, it was 
found that Myzus persicae, Aphis gossypii were found to be most efficient 
vector and transmitted the virus in non persistent manner from naturally 
infected Jatropha curcas to Jatropha curcas and Vigna unguiculata.\() aphids 
per plant were used for transmission and transmission rate was about 50%. 
3) HOST RANGE STUDIES: 
Various cultivars belonging to different families were mechanically 
inoculated with standard inoculums and determine the host range of virus causing 
yellowing disease oi Jatropha curcas. To ascertain the presence or absence of the 
virus, back inoculation from all inoculated plants on Vigna sps, Chenopodium sps 
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and the plants inoculated developed symptoms as described below and the virus 
was recovered on back inoculation in most of the cases. 
Host plants: 
Compositae: 
Tageles erecia L. 
Systemic symptoms appeared after 10-15 days of inoculation on the leaves in the 
form of curling and stunted growth. 
Chenopodiaceae: 
('henopodium amaranticolor Coste and Reyn. 
After 5-6 days of inoculation, necrotic local lesion developed ( Fig 7C). 
The inoculated leaves were shed after 12-15 days virus inoculation. 
('henopodium murale L. 
Necrotic local lesions on Chenopodium murale. (Fig7A). 
Cucurbitaceae: 
Momordica charantia L. 
Mechanically inoculated leaf showed symptoms of leaf curling and deformation. 
(Fig4A). 
('ucurhita pepo L. 
Chlorotic local lesions were developed after mechanical inoculation. (Fig 4B). 
Cruciferae: 
Brassica campestris L. 
Yellowing of leaves were appeared 10-15 days of inoculation. 
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Euphorbiaceae: 
Jalropha cureas L. 
Yellow mosaic and stunted growth were appeared after inoculation of 12-
15 days. Necrotic local lesions were observed on the inoculated leaves after 8-10 
days of inoculation. (Fig 3). 
Fabaceae: 
I'ii^na iin^iiiculula L. 
Leaf deformation produces on Vigna unguiculata. (Fig 6B). 
Internal necrotic local lesions were developed after 6-7 days of inoculation. 
(Fig. 7D) 
Leguminosae: 
Phaseohis vulgaris L. 
Necrotic local lesions were developed after the inoculation of 6-7 days of 
inoculation. 
Solanaceae : 
Capsicum annuuin L. 
Systemic symptoms appeared after 12-15 days of inoculation in the form of 
downward leaf curling. (Fig 5 A) 
Lycopersicon esculentum Mill. 
Systemic symptoms showed in the form of leaf deformation. Necrotic local 
lesions were appeared after inoculation of 5-6 days.(Fig 5B, Fig 7B). 
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EXPLANATION OF FIGURE - 1 
(A) and (B) Naturally infected leaves of Jatropha curcas L. 
(C) Distorted \e2if of Jatropha curcas found in nature. 
FIGURE-1 
EXPLANATION OF FIGURE - 2 
(A) Transmission method through aphids. 
(B) Wedge grafting of Jatropha curcas. 
FIGURE- 2 
EXPLANATION OF FIGURE - 3 
(A) Jatropha curcas leaf shows symptom in the form of mosaic 
and yellowing 
(B) Necrotic local lesions on Jatropha curcas leaf after mechanical 
inoculation of 8-10 days. 
(B)Disease symptoms show in the form of stunted growth, and 
reduction in size of leaves of Jatropha curcas. 
FIGURE - 3 
EXPLANATION OF FIGURE - 4 
(A) Mechanically inoculated leaf of Momordica charantia produces 
leaf curling and deformation. 
(B) Chlorotic local lesions on the leaf of Cucurbita pepo. 
FIGURE-4 
EXPLANATION OF FIGURE - 5 
(A) Downward curling of leaves oi Capsicum annum. 
(B) Leaf deformation of Lycopersicon esculentum leaves after 12-15 
days of inoculation. 
FIGURE- 5 
EXPLANATION OF FIGURE - 6 
(A) Mechanically inoculated leaf of Nicotiana glutinosa shows 
symptoms in the form mosaic and blistering. 
(B) Leaf deformation produces on Vigna unguiculaia. 
FIGURE - 6 
EXPLANATION OF FIGURE - 7 
(A) Necrotic local lesions on Chenopodium murale. 
(B) Necrotic lesions on Lycopersicon esculentum. 
(C) Necrotic local lesions on Chenopodium amaranticolor after 5-6 
days of local lesions. 
(D) Internal necrotic local lesions on Vigna unguiculata. 
FIGURE- 7 
Non Host Plants: 
Following plant species and cultivars produced no symptoms(local/systemic) till 
two month after inoculation and no virus could be recovered when back 
inoculation from these plants were made on Vigna unguiculata. 
Amaranthaceae : 
Amarunthus spinosiis L. 
Apocyanaceae : 
Vine a rosea L. 
Eelipta eruela L. 
Triclex proeiimhens L. 
Dahelia rariahilis L. 
Ascelpiadaceae: 
('ulolropis proeera L. 
Asteraceae: 
C \ilendida officinalis L. 
('hrysanlhemum indicum L. 
Zinnia elegans Jaeq.ev.Suttons Giant Daub 
He Han thus annus L. 
Cannabinaceac: 
('annat)is sativa . 
Convolvulaceac : 
Convolvulus arevensis L. 
Caryophyllaceae: 
Stellaria media L. 
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Cruciferae : 
Brassica olenicea vcir. capitata L 
Graminae : 
Cyunodon dactyhm L. 
Triticum vulgare L. 
Labiatae : 
Ocimiim santium v 
Leguminosae : 
Cicer arielinum L. 
Liliaceae : 
Allium cepa L. 
Allium sativum L. 
Gossypium arhoreum L. 
Solanaceae : 
Solarium nigrum L. 
Solanum tuberosum L. 
Umbelliferae : 
('oriandrum sativum L. 
Dane us car at a L. 
Datura metel L. 
Verbenaceae : 
Verhina hybrid L. 
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A) SELECTION OF LOCAL LESION HOST: 
Three local lesion host of the virus causing yellowing disease of Jatropha 
ciircas viz. Chenopodium amaranticolor Coste and Reyn, Chenopodium 
muralcVigna iinguiculata were compered to select the most suitable one. The 
inoculums was prepared from infected Vigna unguiculata and local lesion were 
counted 5-7 days after inoculation. 
TABLE:! NUMBER OF LOCAL LESION ON DIFFERENT LOCAL 
LESION HOST OF VIRUS CAUSING YELLOWING DISEASE OF 
JATROPHA {JATROPHA CURCASL.). 
S.NO. 
1. 
2. 
3. 
LOCAL LESION HOST 
Vigna unguiculata 
Chenopodium murale 
Chenopodium amaranticolor 
AVERAGE NO. OF LOCAL 
LESIONS/LEAF* 
53 
40 
32 
*Average number of local lesions /plant based on three experiments with three 
plants having 5-6 leaves each. 
Out of these three local lesion hosts the necrotic, easily countable 
consistent lesions were produced on Vigna unguiculata .On the basis of these 
characteristic Vigna unguiculata was chosen as the assay host and test plant for 
the present virus. (Table 1). 
4. PROPERTIES OF THE VIRUS IN PLANT SAP: 
Parameters such as thermal inactivation point (TIP), dilution end point 
(DIP) and Longivity in vitro (LIV) in the identification of plant viruses provide 
information about the best environment in which to keep the virus and maintain 
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its infectivity. Although, these studies have restricted value (Ross, 1964) but are 
oi~ great help in determining the procedure for purification of the virus and in its 
characterization. 
To study these properties, experiments were carried out using Vigna 
imguicukila as assay host of the virus. 
4.1) DILUTION END POINT (TIP): 
The virus in crude sap was found to be infectious at a dilution of 10"'' but 
lost infectivity when the sap was diluted to 10"^(Table 2).Therefore the dilution 
end point of virus lies between 10" and 10" . 
TABLE: 2 EFFECTS OF DILUTION OF CRUDE SAP ON THE 
INFECTIVITY OF THE VIRUS 
DILUTION 
Control ( undiluted) 
I0-' 
10-' 
10-^  
ur^  
lo-'^  
10"" 
*Average number of 
NO OF PLANTS 
INOCULATED 
5 
5 
5 
5 
5 
5 
5 
ocal lesions /leaf based or 
AVERAGE NO OF LOCAL 
LESIONS/LEAF* 
51 
38 
19 
10 
5 
0 
0 
1 the five of plants of Vignu 
imgiticiikila having 6 leaves each. 
45 
4.2) THERMAL INACTIVATION POINT (TIP): 
In crude sap the virus was still infectious after being heated for 10 minutes 
at a temperature of 65T but was found to be inactive being heated at 70°C 
(Table 3). 
TABLE: 3 EFFECTS OF TEMPERATURE ON THE INFECTIVITY OF 
THEVIRIJS: 
HXPOSIJRE OF 
TEMPERATURH 
IN 'C 
CONTROL 
40 
45 
50 
55 
60 
65 
70 
75 
NO OF PLANTS 
INOCULATED 
5 
5 
5 
5 
5 
5 
5 
5 
5 
AVERAGE NO OF LOCAL 
LESIONS/LEAF* 
46 
40 
35 
26 
15 
12 
4 
0 
0 
*Average number of local lesion/leaf based on five plants of Vigna unguiculata 
having 6 leaves each. 
4.3) LONGEVITY IN VITRO (LIV): 
Two samples of crude sap obtained from infected leaves of propagation 
host, and were kept in two sterilized vials. One was kept at room temperature (25± 
5"C) and the other in a refrigerator (4°C).Each sample was assayed on Vigna 
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iingiiiciilala after a specific period of storage. (Table 4 and 5).The virus retained 
infectivity in expressed sap up to 66 h (20±5°C) and loose its infectivity where as 
at 4°C the virus retained its infectivity up to 3 week. 
TABLE: 4 LONGEVITY IN VITRO OF CRUDE SAP WHEN STORED AT 
ROOM TEMPERATURE (20±5°C) 
DURATION 
IMMEDIATELY AFTER 
EXIRACTION 
After 6 hours 
After 12 hours 
After 18 hours 
After 24 hours 
After 30 hours 
After 36 hours 
After 42 hours 
After 48 hours 
After 54 hours 
After 60 hours 
After 66 hours 
After 72 hours 
After 78 hours 
After 84 hours 
AVERAGE NO OF LOCAL LESIONS/LEAF* 
46 
35 
31 
24 
16 
13 
10 
9 
7 
4 
3 
1 
0 
0 
0 
*Average number of local lesions/plant based on three experiments with 3 plants 
of Vi^mi unguiviilata. 
TABLE: 5 LONGEVITY IN VITRO OF CRUDE SAP WHEN STORED AT 
4C: 
DURATION 
Immediately after extraction 
After 1 week 
After 2 week 
After 3 week 
After 4 week 
53 
42 
36 
27 
12 
0 
5. EFFECTS OF VARIOUS BUFFERS AT DIFFERENT pH LEVELS ON 
THE INFECTIVITY OF VIRUS: 
Effect of acetate, borate, citrate, and phosphate buffers at different pH level 
\ allies were compared for extraction of virus causing yellowing disease from 
infected leaves from Jatropha curcas plants. 
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TABLE 6: EFFECTS OF VARIOUS BUFFERS AT DIFFERENT PH 
LEVELS ON THE INFECTIVITY OF THE VIRUS: 
BUFFER 
O.IM acetate buffer 
O.IM borate buffer 
0.1M citrate buffer 
0.1M phosphate 
buffer 
pH 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
AVERAGE NO. OF LOCAL 
LESIONS/LEAF 
6 
8 
9 
13 
13 
15 
4 
3 
3 
8 
9 
3 
15 
13 
10 
7 
8 
3 
29 
32 
21 
40 
49 
9 
49 
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It is clear from the Table 6 that the extraction of infected leaves in O.IM 
phosphate buffer at pH 7.0 gave the highest infectivity. 
6. EFFECTS OF DIFFERENT MOLARITIES ON THE INFECTIVITY OF 
VIRUS: 
The leaves of Jatropha curcas exhibiting virus symptoms were macerated 
in phosphate buffer at different molarities. Attempts were made to determine the 
most suitable molarities of potassium phosphate buffer (pH 7.0) for virus 
infectivity. The samples were assayed on local lesion to compare virus infectivity. 
TABLE: 6 EFFECTS OF DIFFERENT MOLARITIES ON THE 
INFECTIVITY OF VIRUS: 
S.NO 
1. 
2. 
3. 
4. 
5. 
6. 
MOLARITY 
IM 
0.5M 
O.IM 
O.OIM 
0.02M 
0.05M 
AVERAGE NO. OF 
LOCAL LESIONS/LEAF* 
51 
42 
33 
18 
10 
5 
Thus for the extraction of virus from infected tissues and maintaining the extracts 
at different stages of purification, IM potassium phosphate buffer (pH 7.0) was 
found to be suitable at which virus infectivity was highest. 
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7. EFFECT S OF pH ON THE INFECTIVITY OF VIRUS: 
The crude sap was obtained from virus infected leaves of Jatropha. The 
sap was divided into 9 aliquots of 10 ml each. The pH of the sap was adjusted to 
desired level using O.IM acetic acid or NaOH. The sap, after adjusting the pH was 
inoculated to three plants of Vigna unguiculata. Results showed that pH 7.0 was 
the most suitable pH for maintaing the infectivity of the virus. 
TABLE: 8 EFFECTS OF DIFFERENT pH ON THE INFECTIVITY OF 
VIRUS: 
S.NO 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
pH VALUES 
4.0 
4.5 
5.0 
5.5 
6.0 
6,5 
7.0 
7.5 
8.0 
AVERAGE NO. OF 
LOCAL LESIONS/LEAF* 
11 
17 
22 
19 
26 
33 
40 
16 
4 
* Average of three experiments with 3 plants having 5 leaves each. 
8. EFFECTS OF DIFFERENT ADDITIVES ON THE INFECTIVITY OF 
VIRUS: 
(Table 8) shows that the Ethylenediamine tetra acetic acid (EDTA O.IM) 
was better to maintain the infectivity of the virus at the time of extraction. These 
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additives were included in phospliate buffer .Phospliate buffer (0.1 M, pH 7.0) 
containing O.IM EDTA was used to macerate infected tissue. 
TABLE - 9 EFFECTS OF DIFFERENT ADDITIVES ON THE 
INFECTIVITY OF VIRUS: 
ADDITIVES 
CONTROL 
ETHYLENEDIAMINE 
TETRA ACETIC ACID 
(EDTA %) 
SODIUM SULPHITE 
(0.1%) 
EDTA (0.1M) +SODIUM 
SULPHITE (0.1%) 
AVERAGE NO. OF 
LOCAL 
LESIONS/LEAF* 
30 
24 
18 
22 
RELATIVE 
INFECTIVITY (%) 
(Approx) 
100 
80 
60 
73 
52 
3H^cu^^tea 
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DISCUSSION 
Jatropha (Jatropha curcas L., Fam. Euphorbiaceae) is a drought resistant 
plant cultivated in Central and South America, Southeast Asia, India and Africa 
(Schmook B, Seralta-Praza ) .It is a muhipurpose crop of significant economic 
importance as a biofuei. Moreover, parts of the plant are used in traditional 
medicine, and as raw material for pharmaceutical and cosmetic industries. 
Jatropha curcas is known to infect by a number of plant viruses. Some of 
the important virus reported on the Jatropha curcas are Cucumber mosaic virus 
(Raj el uL, 2008). Begomovirus closely related with Cassava mosaic virus (Raj et 
al., 2008). Jatropha mosaic virus (Sim et ah, 1986), Begomovirus closely related 
with Cassava mosaic virus causes Indian Jatropha mosaic disease (Aswatha et al., 
2007). Indian cassava mosaic virus causes mosaic disease in Jatropha curcas 
(Gao et a/.,2010),and Jatropha mosaic virus (Bird 1957). 
A viral disease on Jatropha curcas exhibiting mosaic and yellowing 
symptoms were observed in the campus of Aligarh Muslim University, Aligarh. 
Due to severity of the disease and potential of the crop, it is important to 
investigate the present virus through symptomatology, transmission, host range 
and biophysical properties. The culture of virus is maintained by a local lesion 
inoculation on Vigna unguiculata as well as Jatropha curcas in an insect proof 
glass house. The virus has a host range infecting 11 plant species and 
distributed into 8 families. The virus has got 3 most suitable local lesion host on 
plant species such as Vigna unguiculata, Chenopodium murale ,Chenopodium 
amaranticolor. 
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In our experimental studies the virus was transmitted successfully through 
sap inoculation. This findings is corroborates with (Rahman et al., 2007) and 
(Madhubala ei ciL, 2005) and shows dissimilarities with the (Aswatha et al., 
2007). Transmission tests are conducted with seeds collected from diseased plants 
showing that seeds do not transmit the disease. None of Jatropha curcas plants 
grafted was found to be infected and did not produce any symptom even upto 90 
days and the result is dissimilar reported by (Nariani, 1960). The host range and 
symptomatology of the present virus isolate is closely related with those of CMV 
reported by (Bidari and Reddy 1990) and (Green and Kim 1998) on chilli. The 
virus isolate was found to infect certain members of family Composite, 
Chenopodiaceae, Cucurbitaceae, Eurbiaceae, Fabaceae and Solanaceae which are 
in accordance with the results of ( Madhubala et a/.,2005). The present isolate of 
Aligarh produced chlorotic local lesios host on Cucurbita pepo and necrotic 
lesions on Chenopodium amaranticolor, Chenopodium murale and Vigna 
unguiculota while systemic symptoms were observed on Momordica charantia, 
Lycopersicon esculentum,Capsicum annuum,Cucurbita pepo and Nicotiana 
glutiuosa. More or less same results were observed by (Sutana, 2004) in case of 
marigold. 
On the basis of biophysical properties of the causal virus and various other 
studies such as transmission and host reactions the Aligarh isolate of Jatropha may 
be identified as CMV with much resemblance of CMV reported by (Brunt et al, 
1977). 
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